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(54) UGHT EMITTING DEVICE 

PURPOS?To provide an upper part electrode and device structure 
capable of enhancing higher brightness in the same chip ^J^^ 
CONSTITUTION: A cross type and belt-shaped upper part electrode 3 .s 
fenced on the surface of a light emitting device 1. A notched portion 0 
Sailed by vertically eliminating a part of the light em.tt.ng dev.ce 1 
along the side 30 of the upper part electrode 3 from the surface. A PN 
i!ZlL layer 2 is exposed at the notched portion S'"- 
to fetch the light generated on the PN junction layer 2 under the 
electrode without self absorption, higher brightness will be available for 
the light emitting device. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

, TKis document has b»en translated by computer. So the translation n,ay no. reflect the ori^nal precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS . ' 

[Claim(s)] , . ,j u u^w;«« formed the band-like up electrode in the front face 

[Claim 1] The light emitting device characterized by having ^rmed the ^an^V^^^^^ perpendicularly 

expressed in this notch. 
[Translation done.] 
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DETAILED DESCRIPTION „ _ 

[Detailed Description of the Invention] 

oHetriai Appiicationl This invention relates to amelioration of the component structure which can raise the 

brightness of a light emitting device. 

[Siption of the Prior Art] The example of the. st.ct.re — ^^^^ ^^e 

is shown in drawmg I . An Ntype semiconductor layer and ^ ^ show a^P J^^^^^^ ,,,,t,„de 30 is 

PN-junction layer, respectively, and. as for 1 1 . the lower electrode ^ P'j^e j'^^^^^^^ however, it was a big 

S^c^L-iSrs:^^^^^^ 
ro^n:;:;:^:.^^^^^^^^^^^^^^ 

mCtr^het^^^^^^^ 50 like dr..wj„ng 4 is proposed in order to aim at 

r— I bS^^^^^^^^^^^^ This component P^'tv etching e^^^^^^^^ n he shape of 

perpendicular lower part of dot-like up electrode 30 Penphery by ^^^^^^^^^^'^^^^^^ which will be 

[ in which the PN-junction layer 2 exists on the way ^ ^ey''";^^^;,^^;'"^; structure (under the 

produced in the PN-junction layer 2 of up ^'-^-^^^^^^^^^ st^ng compared with the 

effect of current diffusibility. luminescence of electrode 30 directly /^^ble when lamination of this 

component edge section far from an electrode ^O ) This inclmat.^^^^^^^ 

layer is carried out that the self-absorption of the light by ^yP!^,^^™;°3"^^^ Jke out without a failure 

controlled. There is an advantage of the above-mentioned self-absorption that it can taKe 

from an end face. 

&(s) to be solved by the Invention] However, with ''^'J'^^^^^IX'^'^^^^''^ 
mentioned drawing4 , in order to remove J^^^TerT i" high brightness- 

^ .-trcde and component structure 

Where high brightnessHzation can be attained more in the same chip size. 

& for solving the Problem] A band-liKe up electrode i'J:X^j.rnt"^^^^^^^^^^ S^' 
and the light emitting device of this invention ■"^'•^ ^^J^^f^^°^^J^^^Z^t^To^ f^e along the side 
r^ofrsrndX^;'rtrdf a^tiiar^e^^^^^^^^ i-r having expressed in this notch. 

Son] Since the up electrode was replaced with *« i,f„'*:,'^^^^^^^ 

Ld electrode and it considered as the configurafon "''"''^'^f^;;^^ layer which 

^rtruXru-Lirtdfc-^^^^^^^^^ 

can be taken out. the luminescence brightness of a component can be raised. 

tOO^^l • 1 -J o ^..tail rpfprrine to a drawing below. Drawin g 1 is the 

£-pTi:irs:otn?ttv^^^^^^^ 

r rp'^Tb^Su'^sirs ri^rtr^ "-rrc^J^s'ls put'on the front-face ,3 



.id, of oo^pone,* 1. and ,he |<>-' ^V^^t^r^^^^^^ electrodes 
[0008] The above-mentioned up electrode 3 ,s P™^"*^' perpendicular do»n along the side side 

^ts^sir/«rr;-T4r ^^^^^^^^ 

layer 1 1 . and the PN-junction layer 2 has expressed .t .n this "otjh 1". .^^ f^^^ of the up 

[0009] About 5-40-micrometer about 15-30 micrometers ^-"^ P^^^^J^'^. f Jj^^^^ of being electrode 

dectrode 3 formed in band-like. If width of face .s too th.a ^^^''^^^j^^^^f^^j'^^^^ when 
formation is difficult, there is an inclmafon for a current to stop be ng aWe to flow ea y ^^^^^^ ^^^^.^^ 
width efface is too thick, while the ght generated ,n ^^'.^ unc^^^^ ^ 
the electrode 3 cross direction results m an end face. ^^^^ 7^^.''"^^'°" which gave some 

absorption is carried out increases is. In addition, although th.s «^^7'« f up eTectr^de 3. L up 

width of face between the periphery on the ^<>"''l^%\\''' 1""^^°^^^^^^ 13 whole surface 

electrode 3 may be formed, without preparing width efface so that the componenx su 

may be covered. . „ ..u m oo that the PN-junction layer 2 of 

[0010] What is necessary is just to form the ^J'^'''!;'"'''"^^"'"'^^ emress along the side side 30 at least By 
directly under [ of the up electrode 3 / s,de ^'>2:'J^l^^^:^r^ up e^ctrode 3 directly under can 

L'Hp^estrcr^^^^^^^^^^^ 

xVfo-a^rsilad^S^ 

K::3^::orrcrchtrJ:n^^^^^^^ 

example of the desirable formation approach whose !;,7P°"«"^ J^°"!2oos ted on t^^^ component front face 13. 

r.^-a:.-f%re^^^-^ar.:'=^^^^^ 

obtained. . 4.4.«^u«/4 jn +h*» im electrode 3. In this invention, the up 

[0013] Usually, the bonding wire for electric supply is ^t*^?*;/* to become difficult since it 

bonding wire attachment in some up electrodes 3. arbitrary, for example, what used 

; Zdly.X^e all. a GalnP gay assembling-die l«ht ^^K^lX^^ ^ZX^' oon..n«n, th,s invention, .n 

';trerod^3 irz;LtTThr:r^^^^ - - — 

Stride in the center section on the front face 13 ? ^^^-''Xt *.ctrfurS,er^^^^^^ 10 is formed 
3 which comes to add a band electrode to «.e both ends at ' "' '^^'^^^Cf^^^ f3ee 1 3 and the PN- 

rrc?i:e[1™ru»'rrhir T^t^Xr^^P^-r- . of the up .ect^ode 

example, a H character mold, a RO character type, a L charact^ rJs'not haveT fa.iure n the luminescence 
configuration where it is desirable in this is a configuration wh'ch does J.^^^ ^ configuration in 

direction of the PN-junction layer 2 expressed to that end face by the "^t^"; "J ^ .^e up electrode 3 and 
which the part which PN-junction layer 2 comrades ^^J^'^^f^^'^^ll^^^^^^ faces as the self- 

a notch 10 are formed in a H character mold etc. there is an inclination for 

absorption of the light emitted from one end face carried out in an other end side. 



brightness to fall a little and shown in drawing 1 - drawing 3 for this reason does not exist is desirable. 
[0018] The vertical x horizontal x height =350micrometerx350micrometerx200micrometer light emitting device 
chip which has the PN-junction layer 2 which consists of an N-type semiconductor layer 1 1 with a thickness of 
20 micrometers it is thin from the epitaxial growth phase of GalnP on an example 1 semi-conductor substrate, 
respectively, and a P-type semiconductor layer 12 with a thickness of 6 micrometers was created. The up 
electrode 3 which consists of a cross band electrode with an electrode width of face of 30 micrometers the 
electrode material which consists of AuBe by the approach of performing patterning and annealing treatment 
after vacuum deposition was formed in the front face 13 of this light emitting device chip. And it etched into the 
component front face 1 3 except for up electrode 3 part, the notch 1 0 with a depth of 1 2 micrometers was 
formed, and the light emitting device 1 as shown in drawing 1 was obtained. In addition, the circular broad 
section 31 with a diameter of 50 micrometers was formed in the cross section of the upper electrode 3. 
Moreover, the lower electrode 4 which consists of AuSn was put on the rear face of a chip. 
[0019] Wirebonding was given in the broad section 31 of the up electrode 3. the 20mA current was added 
between this wire and the lower electrode 4, and the light emitting device 1 was made to emit light to the light 
emitting device 1 obtained above. The brightness at this time was measured with the measurement-of- 
luminance plan (EG&G photometer model 550-1). 

[0020] For the light emitting device chip created in the example 2 above-mentioned example 1, the light emitting 
device as shown by the same approach as the above-mentioned example 1 at drawin g 2 was created except 
having used the configuration of the up electrode 30 as the T character mold. And brightness was measured like 
the above. 

[0021] The light emitting device was created by the same approach as the above-mentioned example 1 except 
having considered as the configuration as shows the configuration of the up electrode 30 to the light emitting 
device chip created in the example 3 above-mentioned example 1 at draw ing 3 . And brightness was measured 
like the above. 

[0022] The light emitting device 50 while forming the dot-like up electrode 30 with a diameter of 120 
micrometers in the light emitting device chip created in the example of comparison 1 above-mentioned example 
1 by the same approach as the above, as removed the surrounding semiconductor material of this electrode 30 
for it by etching (a removal depth of 20 micrometers) and shown in it at drawin g 4 was obtained. And brightness 
was measured like the above. 

[0023] The dot-like up electrode 30 with a diameter of 120 micrometers was formed in the light emitting device 
chip created in the example of comparison 2 above-mentioned example 1 by the same approach as the above, 
and the light emitting device 51 as shown at drawin g 5 was obtained. And brightness was measured like the 
above. 

[0024] The measurement-of-luminance result using the integrating sphere of the light emitting device created in 
the above-mentioned examples 1 -3 and the examples 1 and 2 of a comparison is shown in Table 1 , 
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[0026] It was checked the passage clear from Table 1 that brightness of brightness of the light emitting device 
of the examples 1-3 which adopted the component structure concerning this invention had improved sharply 
compared with the example article of a comparison which is structure conventionally. 
[0027] 

[Effect of the Invention] Since it considered as the configuration which forms an up electrode with a band 
electrode and the PN-junction layer directly under this band electrode expresses according to the light emitting 
device of this invention as explained above, the expressional area of the PN-junction layer which can take out 
light without a self-absorption increases. Therefore, since the ejection effectiveness of the light in the same chip 
size can be raised, high brightnessHzation of a light emitting device can be attained. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the structure of the light emitting device concerning this 
invention. 

[Qrayylng 2] it is the top view showing other examples of this invention. 
[Drawi ng 3] It is the top view showing other examples of this invention, 

[ Drawin g 4] It is the perspective view showing the structure of the conventional light emitting device. 
[P.rayying_5] It is the perspective view showing the structure of the conventional light emitting device. 
[Description of Notations] 

1 Light Emitting Device 

10 Notch 

1 1 N-type Semiconductor Layer 

1 2 P-type Semiconductor Layer 

13 Component Front Face 

2 PN-Junction Layer 

3 Up Electrode 

30 Side Side 

31 Broad Section 



[Translation done.] 
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